A proenzyme from chicken plasma similar to human plasma prekallikrein.
We report the isolation of a specific protease zymogen from chicken plasma. The purification procedure involves barium citrate precipitation, ammonium sulfate fractionation, removal of plasminogen and plasmin on lysine-Sepharose, followed by anion and cation exchange, and gel permeation chromatography. Based on quantitative radioimmunoassay the zymogen is present in plasma at a concentration of 160 mg/liter, and it is obtained by our procedure in highly purified form with a yield of 1.4%. The single polypeptide chain contains an NH2-terminal alanine residue. The native molecule migrates in sodium dodecyl sulfate-polyacrylamide gel electrophoresis with an apparent molecular weight of 84,000 under reducing conditions. It can be identified as an inactive proenzyme because it has very low amidolytic activity, does not react with the fluorescent active site titrant 4-methyl-lumbelliferyl p-guanidinobenzoate, and does not incorporate radioactive [3H]diisopropylfluorophosphate. It is very susceptible to limited proteolysis which converts it to an active enzyme with trypsin-like specificity. The active enzyme, likewise a single polypeptide chain, migrates as a doublet with apparent molecular weights of 39,000 and 40,000. Its amidolytic activity with synthetic peptide substrates is at least 40-fold higher than that of the proenzyme, it reacts efficiently with 4-methylumbelliferyl p-guanidinobenzoate, and incorporates [3H]diisopropylfluorophosphate while undergoing irreversible inactivation. The enzyme appears to be a reasonably efficient plasminogen activator in zymographic gels, but not in solution. With human high molecular weight kininogen as substrate the enzyme was about 25% as efficient as human plasma kallikrein. It lacks any plasminogen-independent proteolytic activity with other protein substrates, and it hydrolyzes small peptide substrates designed for both human kallikrein and urinary urokinase, respectively. Inhibition studies with peptide chloromethyl ketones indicate enzymatic properties closer to human plasma kallikrein than to the human plasminogen activator urokinase (EC 3.4.21.31). The chicken plasma enzyme and the plasminogen activator from the conditioned media of Rous sarcoma virus-transformed chick embryo fibroblasts treated with tumor promoter are different by criteria of tryptic peptide maps, and amino acid composition and enzymatic specificity. The designations chicken plasma prekallikrein plasminogen proactivator and chicken plasma kallikrein plasminogen activator are proposed for the zymogen and enzyme forms, respectively. Using rabbit antibodies against the proenzyme we developed a solid phase immunoadsorption procedure that allowed us to isolate the protein with an overall yield of 11.4%.